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NOTICE: 


Upon receipt of the amplifier, closely inspect the components to ensure that no 
damage has occurred in shipment. If damage has occurred, notify the appropriate 
carrier at once. 


CAUTION: 


Dangerous voltages exist in this equipment. Do not attempt 


connecting or probing in this equipment with power on. 


Should any question arise regarding any step outlined in this manual please 
call the factory. 
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NOTICE: 
Upon receipt of the amplifier, inspect the components and ensure that 


no damage has occurred in shipment. _If damage has occurred, notify 
the carrier at once. 


WARNING: 


DANGEROUS VOLTAGES, CURRENTS, TEMPERATURES, AND 
ENERGY LEVELS EXIST IN THIS PRODUCT AND IN THE 


ASSOCIATED SERVO MOTOR(S). EXTREME CAUTION SHOULD 
BE EXERCISED IN THE APPLICATION OF THIS EQUIPMENT. 
ONLY QUALIFIED INDIVIDUALS SHOULD ATTEMPT TO INSTALL, 
SET-UP, AND OPERATE THIS EQUIPMENT. 


WARNING: 


INCORRECT MOTOR AND/OR RESOLVER WIRING CAN CAUSE ERRATIC 
OR RUNAWAY MOTOR OPERATION. 


"Proprietary information of INDUSTRIAL DRIVES, A Division of Kollmorgen Corporation, 
furnished for customer use only. No other uses are authorized without written permission 
of INDUSTRIAL DRIVES." 


SAFETY FIRST 


ONLY QUALIFIED PERSONNEL SHOULD WORK WITH THIS EQUIPMENT. 


THE MOTOR THERMOSTAT IS AN AUTOMATIC RESETTING DEVICE AND WHEN 
APPLICABLE, MOST DEFINITELY SHOULD BE CONNECTED INTO A LATCHED 
(LOCKED-OUT) POWER DOWN TYPE CIRCUIT. 


THE MOTOR OVERLOAD RELAY (CUSTOMER FURNISHED), IF SET TO THE 
AUTOMATIC MODE, SHOULD BE USED IN A LATCHED POWER DOWN TYPE 
CIRCUIT. THIS OVERLOAD DEVICE IS NORMALLY SET TO THE MANUAL MODE 
WHEN SHIPPED FROM INDUSTRIAL DRIVES. 


PLEASE CHECK THE MOTOR OVERLOAD DEVICE TO INSURE THAT THE DEVICE 
IS IN THE MANUAL MODE. 


DANGEROUS POWER LEVELS EXIST IN THIS EQUIPMENT. EXTREME CARE 
SHOULD BE EXERCISED WHEN INSTALLING TROUBLESHOOTING OR OTHERWISE 
WORKING WITH THE EQUIPMENT. DURING THE INITIAL "START-UP", BE 
PREPARED TO REMOVE THE MAIN POWER IF A MECHANICAL OR ELECTRICAL 
PROBLEM OCCURS. IF POSSIBLE, THE INITIAL "START-UP" OF THE EQUIPMENT 
SHOULD BE PERFORMED WITH THE MOTOR(S) DECOUPLED FROM ANY 
MACHINE COMPONENTS. IF THIS IS NOT PRACTICAL, PLEASE INSURE THAT 
ALL LIMIT SWITCHES AND OTHER SAFETY SHUT DOWN DEVICES ARE IN PLACE 
AND OPERATIONAL. 


THE INFORMATION FOUND IN THIS INSTALLATION AND SERVICE MANUAL IS UP- 
DATED FREQUENTLY DUE TO PRODUCT IMPROVEMENTS, ETC., AND MAY NOT 
CONFORM IN EVERY RESPECT TO FORMER VERSIONS OF THE EQUIPMENT IN 
THE FIELD. 
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PREFACE 


This Service and Installation Manual is a general document and is applicable to the entire 
SBD product line. However, since these amplifiers are interfaced with motors of varying 
sizes and different operating characteristics; such as internal resistance, inductance, rotor 
inertia, etc., the complete model numbers of the amplifiers will vary more or less with the 
motors they are made compatible with. Thus, after the amplifier is mated with a 
particular motor, along with a single-phase or three-phase isolation transformer to form 
a complete Rate Loop System, the model number applied to the amplifier nameplate may 


be understood to be the basic model number for the system. 


The Test Limits and Modification Sheet (TL) is a specific document and is applicable only 
to individual systems or axis sections. The TL Sheet contains such information as 
maximum operating speed, peak current limits, and the component compensation values 


which make a particular amplifier compatible with the motor. 


The TL Sheet will be found in the inside pocket of the front cover of the manual shipped 
with each amplifier package. Some packages may contain more than one motor control 
section to form a multi-axis drive package. In such cases, there will be as many TL 


Sheets as there are various types of motors. 


SBF(A) 
SINGLE BOARD FRAME ASSEMBLY 
MODEL NUMBER SCHEME 


Example: SBF(A) B/C-D-EGH 
Refer to Figures 1 and 2 


ee. <ctvlews ere neeeemewes es oxi Single Board Frame 

By c2aseewns eee bw e st eenawans eee S 5 Power Supply Option 
P comouseuns § hi040 oeeeennee £4 Main Bus and Logic Power Supplies 
MH ccteeees Geves Sn e eRe eeeE ERS Main Bus Power Supply Only 
eer ee Cer Te eT er ee Logic Power Supply Only 


NOTE: IF P,H, OR L ARE NOT INDICATED, THERE IS NO MAIN BUS OR LOGIC 
POWER SUPPLY. 


oe eo ee ee eee re ee Generation 
CS 59506 PeRRIeS 65856 4 bere eweses Single Board Spacing Options (Examples) 
We sacteeeeteeecs av eceuswle BA 5 Axis, 2" Spacing (19" Frame) 
OS cic cane we ak Oo Hamememae i 3 Axis, 4" Spacing (19" Frame) 
OF 24 4n¢-aweneoege ee eka or ens 2 Axis, 6" Spacing (19" Frame) 
BAG 24554 wn sd 42499 Ge~ewER 3 Axis, Two 4" and One 6" Spacing 
vee! ee ee er ee 5 Axis, Three 2" and Two 4" Spacing 
B229S 2st tiawatewae we ee aw nnn es 5 Axis, Four 2" and One 6" Spacing 
pe. ee eee ee eee eee 6 Axis, Five 2" and One 4" Spacing 
A vast exacmentageh sti hawt Regeneration Module, One 2" Spacing 
D+ 48.80 22d caweeerews oe Ce wiees Continuous Current Rating 


ft “che bS Ot ee oheaen oh nee ae eee 160 
SD Deen wsewsleare wad ede gecentan 225 
© 2868 98s THERE eE tS KR sere Phase Option 
0. 004624344 644,0000080 04 oe udean Single Phase Input Power 
OF htta Sau ene nee oa. Heels Three Phase Input Power 
ne 2seeaeeceere weary ben shes cuts Other Options 
Oe fh 4 eee EOKS Co OS oko eee No Option 
Wal. ide bwerenne 4544 ak bo Baers Special Oversized Framework 


To create a Single Board Multi-Axis sytem from the SBF(A) assembly, the appropriate 
Single Board Drive (amplifier) (SBD2 or SBD4*, etc.) dimensions must be considered. 

Also, if a SBR1 Single Board Regeneration (Module) is reguired, its dimensions must be 
considered. 

Example: SBFP3/222R-48-23000 

Interpretation of the above model number reveals the following: 

P) The SBF contains a Main Bus and Logic Power Supply. 

3) The SBF is a 3rd Generation Single Board Frame Assembly. 


2222R) The SBF contains four SBD2 modules and one SBR1 (Single Board 
Regeneration Module). 


48) The SBF Main Bus Power Supply is rated at 48 amps continuous. 
2) The SBF Main Bus Power Supply is rated at 225 volts. 
3) The SBF input power is from a 3 phase source. 


000) There are no options. 


xi 


NOTE: 1 


The SBD2 amplifiers are rated at 01, 06, 10, 16, and 20 amps continuous and are all 2" 
packages (Covered in Installation and Service Manual, M-8404). The SBD2 amplifiers 
may be mounted in the SBF "Single Board Frame" assembly or mounted as stand-alone 
units. 


*The SBD4 amplifiers are rated at 30, 45, and 60 amps continuous. The 30 and 45 amp 
units are 4" packages. The 60 amp unit is a 6" package (Covered in Installation and 
Service Manual, M-8508). The SBD4 amplifiers may be mounted in the SBF "Single 
Board Frame" assembly or mounted as stand-alone units. 


The SB(R)1 Regeneration Module is a 2" package. It may be mounted in a SBF "Single 
Board Frame" assembly or mounted as a stand-alone unit. 


The SBP(R)1 Power Supply with Optional Regeneration Module may be mounted as a 
stand-alone unit only. 
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SBD2 
SINGLE BOARD DRIVE (AMPLIFIER) 
MODEL NUMBER SCHEME 


Example: SBDA-B-CD-E/F-G 
Refer to Figure 3 


OO . «sneered eis sak ear e oon Single Board Drive (Amplifier) 

oe eee siisiasecdusosimacs Generation 

BO), 06, 10,76, 20 sivtedvapuds Contiuous Current Rating 

OS wee CCer ede ceed omsewawes Standard Maximum Output Voltage 
| dtviewadew pees oe vehaanaus 160 
CO unenhienthese oneaaeee 06 225 

es coined & 4 bate eneede sees: Option 
1 Shed eo sdeadawasnas ga O.K. to Enable & Enabled Output 


Relay Contacts and Precision It 
Foldback Circuit 


We 6h oe Su dwawadeh eee ae 8S Same as 101, but with Direction Limits 
We oy seis prsesmasiacdee ss Same as 101, but with Tach Loss Circuit 
Noe 4s Se. os ener da anew hes Same as 101, but with Variable Gain 
Compensation Card. Operates at 6.8khz 
WOO 6 €S0 N46 G eer eewes emees Same as 102 w/Tach loss SBD2-TL1 Card 
WE. secduimatiined sah Gamers Same as 101, but with Dual Compensation 
Card 
V1. ottawa tS wen Dees Same as 111, but with Direction Limits 
Tee ¢ sm once e He & 6 oe Rees Using SBD2-COMP VG1 Comp Board and 


SBD2-TL1 Card 


xiii 


eececeeeecee eee see eee ee ee 
coe eowneneeoee see see eee ee 8 
eoereeseecee ee ee ee eee ee ew 
ee 6 ae we Se EE eS Ow eee ee 
coe HO Oe Se wy ee ee ew BD HS Se Sw Oe 


NOTE: 


Comp Card w/Gain Changer and Fault 
Detector 


OPTO-Isolated Enabled Outputs and 
Standard I*t Circuit (UL - N/A) 


Relay Enabled Outputs & Precision I*t Circuit 
(UL - N/A) 


Directional Limit (UL - N/A) + 102 
Same as 200 w/Dual Compensation 
Same as 201 w/Dual Compensation 
Directional Limit (UL - N/A) + 112 
Motor Compensation Code 


Compensation Voltage: 90, 120, 160, 180 or 
225 


Compensation Current: 01, 06, 10, 16, or 20 


1 - ALL SBD2 units operate at a 10 khz switching frequency except: 
1. The 1 amp continuous units which operate at 15khz. 
ll. The 105 units which operate 6.8khz. 


2- SBD2 amplifiers compensated to operate on Bus Voltages of 70 to 160 
volts, when powered from a 160 vde supply, will have their under volts fault 
latches set to trip at approximately 60 volts and their over volts fault 
latches set to trip at approximately 225 volts. 


SBD2 amplifiers compensated to operate on Bus Voltages of 110 to 225 


volts, when powered from a 225 vdc supply, will have their under volts fault 
latches set to trip at approximately 100 volts and their over volts fault 
latches set to trip at approximately 300 volts. 


*FOR UNIT WITH MATING CONNECTORS, PUT "3" AS FIRST DIGIT FOR NON-UL, OR 
"4" AS FIRST DIGIT FOR UL UNITS. EXAMPLE: 300 (NON UL) 400 (UL) 


NOTE: SBD2-FDB EXTERNALLY MOUNTED FAULT DETECTION BOARD AVAILABLE 
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SBR1 
SINGLE BOARD REGENERATION MODULE 
MODEL NUMBER SCHEME 


Example: SB(A) B-C-E 
Refer to Figure 5 


Seed 4 ocenecea ass 6eseetenbex Single Board (Regen Module) 
eo ff £45 fie hendsse x dé vernal ews Regeneration Only 
BY tctaigee ae hemes bees ae mie Generation 
Ges. .240e9ese nd £4044 Eeaees Options 
WA fcenas ss 84565 deg amds Standard 160 Volt Unit 
1) 6 a ee ee ae Standard 225 Volt Unit 
* stiaeeenndst wba wraemerens D. C. Bus Level 
1) -4eewesed Ge bes «owe ene 160 Volt Regulation 
ae Kies ewe CHES SEK EES hee 225 Volt Regulation 


Sometimes, this module will be combined with the SBP1 Power Supply Module to 
form the SBP (R) 1 Module, shown in Figures 7 and 8 (25 amp unit). 
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SBR1 
SINGLE BOARD POWER SUPPLY AND REGENERATION MODULE 
MODEL NUMBER SCHEME 


Example: SB(A) (R)B-C-EGH 
Refer to Figures 6, 7, and 8 


C8: cave seb seeneee anes G4408S2 Single Board (P.S./Regen Module) 
Rivceanerweew end wed a o58 wale Power Supply Option 
P oéegpaeuvereeer see hee een Main Bus and Logic Power Supplies 
errr rrrrrer re Tir rers rr Main Bus Power Supply Only 
L. Sk wae sts Sew ee ae ee Logic Power Supply Only 
A saxetec ess siueseeturnwes Regeneration Module Option 
B= 680644 chacecevense sass Generation 
Cm t5 2548 cisiawewesiudess Continuous Current Rating 
GS iuviwes de seuetemineses= Main D.C. Bus Voltage Output 
Twat a eit-& ow rmmnrantalte 0% 160 
S29 c6 cs 2a weed enmeateaee 225 
Fekete ed Bits Hews d Phase Option 
1 neiweeuead oe tueemames Single Phase Input Power 
S PSGUS 000% seek CORES Three Phase Input Power 
H  scemewews eee 6 450eeee ees Cooling Option 
A semen a2 0% 8 Hema ed With Fan 
6 ee ee ee eee Without Fan 


Sometimes, this Stand Alone module will be combined with the SBR1 Regeneration 
Module, shown in Figure 5, to form the SBP(R)1 Module, shown in Figures 7 and 8 
(25 amp unit) 


1.0 INTRODUCTION 


The SB (Single Board) pulse-width-modulated servo amplifiers are offered in a 
basic “building block" concept. Designed and manufactured by INDUSTRIAL 
DRIVES to offer versatility to the market place around a single motor control 
module (see Figures 2, 3, and Outline & Dimension Drawing C-80447). 


With exception of the power supplies each SB (Single Board) unit is itself a 
complete motor controller. These Single Board motor controllers are offered in 
several sizes and configurations. The SB1, SB6, SB10, SB16, and SB20 are 
single board servo amplifiers with 1A/2A, 6A/12A, 10A/20A, 16A/32A, 
20A/40A (continuous/peak) current ratings. | These SB units operate on 
numerous bus levels from 70 to 225 volts. Each SB is a single servo amplifier 
module which may be supplied with mating connectors directly from connector 
houses or obtained as customer furnished items from INDUSTRIAL DRIVES (See 
Appendix A for connector information). The customer may wish to furnish the 
DC bus and +12 volt regulated power supplies for the control logic, or 
purchase these with amplifier to form a complete SBD (Single Board Drive) 
system. One power supply module can supply all the voltages necessary, along 
with the regeneration circuitry,to support as many as 6 different SB motor control 
modules. (See Appendix B for +12 volt logic and main bus power supply 
information). 


In the SBD (Single Board Drive) system, up to six SB’s (Single Boards) can 
be incorporated into a 19 inch rack complete with the necessary power supplies 
or the customer may elect to furnish these power supplies. (See Appendix B for 
information on stand alone power supplies). A dual compensation board is also 
available to allow switching between two motors from a single SBD amplifier. The 
SBD amplifiers are downward compatible and may be interchanged provided the 
proper compensation board is installed. With the SBD system, customers have the 
flexibility of selecting the proper size of individual SB motor controllers for a 
variety of applications. 


Motor Overload Relays (and in some applications, Dynamic Braking) are 
recommended. INDUSTRIAL DRIVES has these options available whenever your 
application may require them. 


Some of the SBD2 ratings are application dependent in the areas of mounting 
configuration and air flow. If in doubt about your application, please let our 
applications department assist you. 


1.1 


2.0 


Self Protection 


The SBD amplifiers are fully protected against a variety of fault conditions for 
improved reliability: 


Qver Current Protection 
z Motor line shorted to ground 
| Short across the motor terminals 


= Motor peak current foldback 


r Volt Protection 
| Application of excessive power bus 


a Excessive power bus pump-up due to regeneration 


Under Voltage Protection 


| Insufficient power bus voltage. 


zg Loss of +12 volt control voltage. 


Thermal Shutdown Protection 
| Excessive heatsink temperature. 


To reset the SBD2, remove and reapply power to the unit. 


MOUNTING 


Refer to the Appropriate Outline & Dimension Drawings. 


The SBD motor control modules may be individually mounted as _ single-axis 
motor controllers (customer furnished fans) or obtained within a rack to form 
a multi-axis drive system. The regeneration module (application dependent) can 


3.0 


support up to 6 SB motor control modules. The power supplies, typically can 
likewise support up to 6 SB motor control modules. The regeneration and power 
supply moduels may also be located within the rack panel or may be individually 
mounted. The power supply and regeneration modules are optional furnished 
items. For best reliability, it is recommended that all of the modules be mounted 
in their vertical up-right position. 


WIRING 


Refer to the Appropriate System Wiring Diagrams and Figures in the back 
of this Manual. 


IN ORDER TO ADHERE TO SUITABLE ENGINEERING PRACTICES, IT IS 
RECOMMENDED THAT THE CONTROL VOLTAGE (115V AC FOR THE +12V 
BUS) BE APPLIED FIRST IN ORDER TO ACTIVATE THE CONTROL AND 
FAULT CIRCUITS BEFORE APPLYING THE MAIN BUS. 


Reference to the NOTES on the appropriate System Wiring Diagram will aid in 
correctly "wiring the system up." 


The following precautions are recommended: 
i, Twist all A.C. leads to minimize electromagnetic emission and pick-up. 


2. Avoid running signal leads (shielding recommended) in close proximity to 
power leads, armature leads, or other sources of electromagnetic noise. 


3. Minimize lead lengths as much as practical. 
4. Double-check all wiring. Carefully inspect all connections. 


os: Connect the SBD wiring according to the appropriate wiring diagram, 
paying close attention to the grounding scheme. 


3.1 


3.2 


3.3 


Grounding Scheme 


Each SBD amplifier common is made via the main bus supply common. The 
main bus supply common should be connected to the system ground point. DO 
NOT DAISY CHAIN THE GROUND RUN BETWEEN SEPARATE SBD UNITS. 


Power Inputs 


When the power supplies are not furnished by INDUSTRIAL DRIVES, flying leads 
are provided for hook- up. Also connector kits may be obtained directly from 
connector vendors (see Appendix A) or ordered from INDUSTRIAL DRIVES 
DIVISION. 


When utilizing the Frame Assemblies, the main bus high should be connected to 
C15-3 of the SBD2 units. The main bus common should be connected to C15-1 
of the SBD2 units. 


The control power supply should be connected to the SBD2 amplifier in the 
following manner: 


+12 volts to Connector LS-1. 
Common to Connector LS-2 
-12 volts to Connector LS-3 


The 3-phase transformer Y secondary may be connected directly to the diode 
bridge without regard to line phasing for the main power supply. (Refer to Frame 
Assembly Schematics C-80316-1 or C-80481, and Figures 1 and 2). 


A 115V AC source must be connected to the +12 volt power supply card 
connector C14 at pins P & R. 


For the stand alone modules, refer to Figures 3,5,6,7,8 and Drawings C-80446, 
C-80770, and C-80636. 


Motor and Tachometer Connections 


The tachmometer leads should be a shielded pair and should be terminated at 
Connector |/O -2 and 3. 


The motor armature leads should be twisted when possible and should be 
terminated at Connector C12-1 and 3. 


3.4 


CAUTION: To avoid runaway the motor and tach must be phased 
properly. 


Before applying power to the SB amplifier make the following servo polarity 
check. With a voltmeter on a sensitive VDC scale (3 volts or so), place the 
black lead on connector C12-1 and the red lead on connector C12-3 or if a 
connector is not used place the black lead on the stud marked ML (motor low) 
and the red lead on the stud marked MH (motor high). Have an assistant rotate 
the motor shaft and note the polarity indicated by the meter. 


Next, place the black lead on Connector I/O -2 and the red lead on Connector 
I/O -3. Have an assistant rotate the motor shaft once again in the same 
direction and note the polarity indicated by the meter is opposite that of the 
previous step; if not, reverse the tach or motor leads. 


If the motor moves in the wrong direction when the power is applied, remove 
power and reverse both motor and tach leads. 


Signal Inputs and Modes of Operation 


TERMINATIONS TO CONNECTOR 1/O: 


SIGNAL AND SHIELD COMMONS may be terminated at 1/O -1,8,13 and 16. 
(Shields should be grounded at one end only). 


The TACHOMETER FEEDBACK SIGNAL is terminated at 1/O -3 with respect to 
1/0 -2. 


The CURRENT MONITOR waveform may be observed at connector 1/0 -4. 
There is a direct relationship between this waveform and the actual motor current. 
A D.C. voltmeter placed between I/O -4 and common (calibrated in either 
Current or Ib.ft) can serve as a means by which the constant load levels 
placed on the motor may be monitored. The current scale factor at I/O -4 may 
be determined by the following chart: 


Voltage-at-I/O-4 

Amplifier Peak-Current t-Peak-Current 
SBD2-01 02 6.5 
06 12 6.5 
10 20 6.5 
16 32 6.5 


20 40 6.5 


The COMP SWITCH input at |/O -5 when taken low changes the internal 
compensation for alternate motor control. This input is utilized when the SBD 
servo amplifier is equipped with the optional dual compensation board and 
used to control two separate motors. 


The DIRECTION LIMITS at I/O -6 and 7 must be held low during normal 
operation. These inputs are intended to be incorporated into the overall 
machine protection scheme, such as over-travel limit switches, etc. When either 
of these inputs transition high continued motion will be prevented, while 
allowing movement in the opposite direction. The DIRECTION LIMITS circuitry 
is optional and may not be installed on the SBD2. 


The EXT. LIMIT input at I/O -10 is taken low when external control for the 
reduction of motor torque is desired. When this input is taken high full motor 
torque is restored. The EXTERNAL CURRENT LIMIT circuitry is optional and may 
not be installed on the SBD2. 


The ENABLE input at |/O -11 when held low serves as the SB amplifier 
ENABLE. When |/O -11 transitions high the amplifier becomes INHIBITED. 


The TORQUE HOLD input at I/O -12 when pulled low converts the SB amplifier 
from a constant velocity (speed proportional to a command input signal) to a 
constant torque (torque proportional to a command input signal) system. The 
Torque Hold mode of operation may be utilized when the motor is required to 
dwell against hard stops or operate in a tension control system. 


The Velocity Input Signal (max. +8V) is applied to the Diff. Hi with respect to the 
Diff. Lo inputs at 1/O -14 and I/O -15, except when the SBD2-Comp VG1 Board 
Option is utilized. See Figure 9 and Drawing C-82067-1. 


TERMINATIONS TO OUTPUT CONNECTOR: 


The O.K. TO ENABLE at Output -1 and 3 when low (closed) is an internal 
indication to the outside world that no faults exist within the SBD amplifier and 
that the ENABLE mode may be initiated. 


The ENABLED at Output -4 and 5 when low (closed) is an internal indication to 
the outside world that the SB amplifier is presently in its ENABLED mode or 
when this output is high is an indication that the SB amplifier is presently in its 
INHIBIT mode. 


The standard SBD amplifier will have a relay output for O.K. TO ENABLE and 
ENABLED. An Opto Coupler output is optional. 


4.0 PRELIMINARY CHECKS 


Refer to the Appropriate System Wiring Diagram. 


Once the SBD system has been installed and wired in continue with the 
Preliminary-Check-Out procedure to ensure proper operation. 


The following equipment will be required: 

| Adjustable signal source 0 to + 8V DC @ 10ma. 

a D.C. voltmeter (Simpson or Triplett, etc.) 

4.1. Power Transformer Hook-Up 

Before applying the main power do the following: 

| Open the power circuit of the isolation transformer secondary by 
removing the fuses or disconnecting the wiring from the diode bridge of 
the main bus power supply. 

| Apply power. Monitor the line-to-line voltage of the three-phase secondary 


to ensure that it is correct and that the transformer has wired correctly. 
Remove power. 


| Reconnect the transformer secondary to the diode bridge of the main 
bus power supply. Disconnect the connector C15 from the SBD unit(s). 
Apply power. Monitor the main bus voltage at the loose connector to 
ensure that it is correct. Remove power. Allow approximately 2 minutes 
for the power stage capacitors to discharge. Reconnect connector C15 
to the SBD unit(s). 


NOTE: IN THE CASE OF SB MULTI-AXIS SYSTEMS, IT IS RECOMMENDED 
THAT THE SYSTEM BE CHECKED OUT ONE AXIS SECTION AT A 
TIME. AXIS SECTIONS NOT BEING CHECKED SHOULD BE 

INHIBITED BY REMOVING CONNECTOR C-15. 


Begin the initial start-up of the axis section with the control input Circuitry 
disconnected, using the adjustable D.C. signal source instead. In this 
fashion, the velocity loop SB amplifier can be individually checked without 
complications from the control circuitry. It is also recommended that the 
load(s) be disconnected from the motor(s). 


4.2 


Apply power, and enable the SB unit, being ready to switch off the main power 
if runaway occurs. If the motor sits still and the results to this point are 
satisfactory, proceed. If the motor runs away, recheck the motor tach phasing 
per Section 3.3. 


Using the adjustable D.C. signal source, and starting with a small signal, apply 
a command to the input of the amplifier. Run the motor first in one direction 
then the other. Have an assistant help observe the operation of the motor. 
The motor should accelerate and decelerate with quick crisp response and run 
with constant speed for any given input signal level. 


DO NOT RUN THE MOTOR IN EXCESS OF THE MAXIMUM SPEED 
SPECIFIED BY THE TL SHEET FOR THE SYSTEM 


Connecting the N/C or C/N/C 


Remove the power. Remove the D.C. signal source and connect the 
Control input signal. Reconnect the load to the motor shaft. 


CAUTION: INCORRECT SERVO TO POSITION LOOP PHASING 


5.0 


CAN CAUSE LARGE EXCURSION OSCILLATIONS 
OR RUNAWAYS. 


Appropriate precautions should be taken to stop the machine _ if necessary. 
Slides, etc. should be moved a reasonable distance away from hard stops 
before applying power. 


Apply power and observe the action of the machine. If it is determined that the 
direction of rotation of the motor is reversed, or runs in the wrong direction, 
remove power and reverse both the tach leads and the motor armature 
leads. 


ADJUSTMENTS 
Refer to Figures 1, 3, 5, 8, 9, and 10. 


There are eight adjustments in the standard SBD motor control system at the 
present time. Only unsealed pots need to be adjusted at the time of start-up. 
When it becomes necessary to make the sealed adjustments, they should be 
made in the following order: 


5.1 Power Supply Adjustments (Factory Set and Sealed) 
Refer to Figure 1, Figure 8, and Drawing C-80132-1. 


With a D.C. voltmeter monitor the +12 volt test point (TP13A) on the 
SBD1-PS1 power supply card. Adjust Pot 10 for +12 volts +100mv. 
Monitor the -12 volt test point (TP13C). Adjust Pot 29 for -12 volts +100mv. 


NOTE: THE POWER SUPPLY IS OPTIONAL AND MAY NOT BE 
SUPPLIED BY INDUSTRIAL DRIVES. 


5.2 Regeneration Module Adjustments (Factory Set and Sealed) 
Refer to Figures 5, 8, and Drawings C-79668-1 or C-80737-1. 


For SBD2 amplifiers using bus levels of 160 volts or less, the ACS-REG2 board 
should be adjusted in the following manner: 


With a D.C. voltmeter, monitor TP6 on the ACS-REG2 or TP38 on the 
ACS-REG1 board. Adjust Pot 20 or (Pot 26) for +6.38 volts. With a D. C. 
voltmeter, monitor TP27 on the ACS-REG2 or TP30 on the ACS- REG 1 
board. Adjust Pot 19 or (Pot 27) for +8.0 volts. 


When the SBD2 amplifier is utilized with bus voltages up to 160 volts, then 
the maximum level to which the bus will be allowed to rise during 
regeneration will be limited to approximately 225 volts. 


For SBD2 amplifiers using bus levels above 160 volts, but not more than 225 volts, 
the ACS-REG2 board should be adjusted in the following manner: 


With a D.C. voltmeter, monitor TP6 on the ACS-REG2 or TP38 on the 
ACS-REG1 board. Adjust Pot 20 or (Pot 26) for +6.38 volts. With a D.C. 
voltmeter, monitor TP27 on the ACS-REG2 or TP30 on the ACS- REG1 
board. Adjust Pot 19 or (Pot 27) for +8.2 volts. 


When the SBD2 amplifier is utilized with bus voltages between 160 and 225 
volts, then the maximum level to which the bus will be allowed to rise during 
the regeneration cycle will be limited to approximately 300 volts. 


5.3 


5.4 


5.5 


Speed Scale Factor Adjustment (Position Loop Machines) 


Monitor the input at Diff. Hi with respect to Diff. Lo at the rear of Connector 1/O 
-14 and 15 (refer to System Wiring Diagram C-80446 or C-80312) with a D.C. 
voltmeter. EXCEPTION: When the SBD2-COMP VG1 Board is utilized, refer to 
Figure 9 and Drawing C-82067-1, then follow the same procedure. 


Command maximum traverse speed from the N/C or C/N/C. 


Adjust Speed Scale Pot 28, located on the Compensation Card, to obtain 
the voltage level which the Control normally delivers at maximum traverse 
speed. If the “following error" is displayed by way of read-out, simply adjust 
the Speed Scale Factor Pot for the proper amount of “following error" (Refer to 
Figure 3). 


Speed Scale Factor Adjustment (Manually Operated Machines) 


Monitor the input at Diff. Hi with respect to Diff. Lo at the rear of Connector 1/0 
-14 and 15 (refer to System Wiring Diagrams C-80446 or C-80312) with a D.C. 
voltmeter. 


Apply command signal of the desired voltage level (4 to 8 volts) which represents 
maximum traverse speed. Adjust the Speed Scale Factor Pot 28, located on 
the Compensation Card, for maximum traverse speed. EXCEPTION: If the 
SBD2-Comp VG1 Board is utilized, refer to Figure 9 and Drawing C-82067-1, then 
follow the same procedure. 


Velocity Loop Zero Adjustment (Position Loop Machines) 


Monitor the input at Diff. Hi with respect to Diff. Lo at the rear of Connector 1/O 
-14 and 15 (refer to System Wiring Diagrams C-80446 or C-80312) with a D.C. 
voltmeter. 


Command zero speed from the N/C or C/N/C. If there is a small amount of 
signal level present, adjust the Velocity Loop Zero Pot 6, located on the Main 
Card, for zero volts on the meter. (Refer to Figure 3) 


Optional: If the "following error" is displayed by way of read-out, simply 


adjust the Velocity Loop Zero Pot for zero following error 
at zero speed. 
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EXCEPTION: When the SBD2-Comp VG1 Board is utilized, refer to Figure 9 and 


Drawing C-82067-1, then follow the same procedure. (Pot 6 on the 
SBD2 Board is not used). 


5.6 Velocity Loop Zero Adjustment (Manually Operated Machine) 


Monitor the input at Diff. Hi with respect to Diff. Lo at the rear of connector I/O 
-14 and 15 (refer to System Wiring Diagrams C-80446 or C-80312) with a D.C. 
voltmeter. With the input signal at zero volts adjust the Velocity Loop Zero 
Adjustment Pot 6, located on the Main Card, for zero speed (refer to Figure 3). 


EXCEPTION: If the SBD2-Comp VG1 Board is utilized, refer to Figure 9 
and Drawing C-82067-1, then follow the same procedure. 
(Pot 6 on the SBD2 Board is not used). 


5.7 A. C. Gain Adjustment 


In many cases, this pot may be turned fully CCW and disregarded. 
However, if necessary, the A.C. Gain Pot, located on the Compensation Card, 
can be used to increase the A.C. Gain of the servo loop. With an oscilloscope, 
monitor the "I! MONITOR" signal at the rear of Connector I/O -4 (refer to System 
Wiring Diagrams C-80446 or C-80312). Accelerate and decelerate the motor at 
approximately 50% of maximum speed. Starting from a fully CCW position adjust 
the A.C. Gain Pot slowly CW to obtain optimum dynamic response. While 
accelerating and decelerating the motor and slowly adjusting the pot CW, watch 
for indications of instability in the current waveform. 


CAUTION: Increasing the A.C. Gain too much may cause the system to 
go unstable. 


5.8 Current Sample Offset Adjustment 


Factory Set and Sealed, Refer to Figures 3, 4, and Drawing D-81235 


Remove power. Place a jumper between TP45-3(VLI) TP45-8(VLO), (Refer to 
Figure 3). With an Oscilloscope, monitor the SBD 1/O Connector at Pin 4(I- 
Monitor). Apply power and Enable the amplifier. Adjust Pot 36B so that the 
waveform is equally centered above and below a zero centered baseline trace of 
the oscilloscope. Remove power and remove the jumper. 


5.9 External Current Limit Adjustment (Refer to Figure 9) 


The External Current Limit adjustment applies only when the SBD2-COMP VG1 
Board is utilized. 


5.10 


5.11 


5.12 


When the optional External Current Limit circuit is installed and Pin 10 of Connector 
1/O onthe SBD2 amplifier has been pulled low; reduction of motor current will be 
in effect. With a step input command signal, accelerate and decelerate the motor 
at some medium speed. With an oscilloscope, monitor Pin 4 (I-Monitor) of 
Connector |/O on the SBD2 (Is accessible at the back side of the connector). 
Adjust Pot (6) on the SBD2-COMP VG1 Board for desired peak current. Refer to 
Section 3.4 for current scaling at Connector I/O -4. 


Current Limit Adjustment (Refer to Figure 9) 


The Current Limit adjustment applies only when the SBD2- COMP VG1 Board is 
utilized. 


When the optional SBD2-COMP VG‘ is installed, means for adjusting the peak 
current is available. With a step input command signal, accelerate and decelerate 
the motor at some medium speed. With an oscilloscope, monitor Pin 4 (I- Monitor) 
of Connector 1/O on the SBD2 (accessible at the back side of the connector). 
Adjust Pot (7) on the SBD2- COMP VG 1 Board for desired peak current. Refer 
to Section 3.4 for the current scaling at Connector I/O -4. 


Compensation Adjustment (Refer to Figure 9) 


The Compensation Adjustment applies only when the SBD2-COMP VG1 Board is 
utilized. 


When the optional SBD2-COMP VG1 Board is installed, a means for adjusting 
velocity loop response is available. With a step input command signal, accelerate 
and decelerate the motor at approximately 25% of maximum speed. With an 
oscilloscope, monitor Pin 3 (tach signal) with respect to 2 of Connector 1/O on the 
SBD2 (accessible at the back side of the connector). Adjust Pot (11) on the 
SBD2-COMP VG1 Board for desired response. Turn Pot (11) c.c.w. for maximum 
damping effect. 


Balance Adjustment (Refer to Figure 10) 


The Balance Adjustment applies only when the SBD2 TL1 Board is utilized. 


When the optional SBD2 TL1 Board is installed, a means for balancing a scaled 
motor voltage sample is provided. Monitor TP28 on the SBD2 TL1 Board with a 
D.C. voltmeter. Run the motor at 50% of maximum speed and adjust Pot (35) for 
zero volts on the voltmeter. Run the motor in the opposite direction, TP28 should 
be approximately zero volts. 
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5.13 Tach Loss Trip Level Adjustment (Refer to Figure 10) 


The Tach Loss Trip Level Adjustment applies only when the SBD2 TL1 Board is 
utilized. 


When the optional SBD2 TL1 Board is installed, a means for setting the tach loss 
trip point is provided. Adjust Pot (30) fully c.c.w. Remove Jumper JR31 from Pins 
2 to 3 on the SBD2-TL1 Board. Run the motor to 200 r.p.m. Adjust Pot (30) c.w. 
until the system just shuts down. Remove power. Reinstall Jumper JR31 at Pins 
2 to 3 on the SBD2 TL1 Board. 


EXCEPTION: 


If the SBD2 TL1 Board is used only to generate a signal proportional to 


motor speed, to provide for current limiting as a function of speed, Pot (30) 
will be rendered ineffective. This is normally done when the SBD2 motor 
controller is utilized as a power amplifier only with no velocity loop mode of 
operation. 


6.0 SIMPLIFIED THEORY OF OPERATION 


The SB amplifiers are "Velocity Loop" amplifiers. A Velocity Loop amplifier 
is a device that maintains a speed proportional to a command input signal level. 


A single-axis SBD amplifier consists of five (5) basic modules. 


1 SBD Drive Hybrid 3. Comp. Module (SBD2-COMP2) 
2 Modulation Hybrid 4. Main Board (SBD2-MC2) 
5. Heat Sink 


The SBD Drive Hybrid performs the Analog Interface Current Control, Direction 
Limits, Overspeed Shutdown, and Fault Monitoring functions. 


The Modulation Hybrid receives the current Output signals from the SBD Drive 
Hybrid and transforms these analog signals to pulse-width modulated signals. 
The pulse-width modulation signals are then applied to the base-drive Circuits 
which control switching of the large single power transistor stages. 


The Compensation Module contains the speed and A.C. gain adjustments, the 


current limiting circuits, and the lead and lag networks for proper velocity and 
current loop performance and compatibility. 
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7.0 


The Main Board, into which the other three (3) modules are inserted, contains the 
following: 


ls The Velocity Loop for precise speed control. 


2. The optional Low Pass Filter which acts to block the high frequency 
components to prevent armature-tach (torsional) resonance. 


3. The optional I*t or standard R.M.S. Current Roll-Back circuits. 
4. The Direction Limit Activating circuits. 

Si The Current Sample Feedback Network 

6. The O.K. to ENABLE and ENABLED circuits. 


re The Main Bus, Control Bus, and Over Temperature 
Monitoring circuits. 


8. The D.C. to D.C. Converter. 
9. The Base Drive circuits. 


The Heat Sink assembly, onto which the Thermostat and Power Transistors are 
mounted, serves as the Power Stage. Other modules such as the Main Bus 
Supply, the Control Bus Supply and the Regeneration unit (ACS-REG2) are 
mounted elsewhere. See Figures 1,3,5,6,7,and 8. 


TROUBLESHOOTING HINTS 


In this section it is understood that some fault is suspected to exist within the 
SBD amplifier. 


The best defense against down time is to keep on hand one or more complete 
spare SBD amplifiers. Since the SBD units are downward compatible (units of 
larger capacity may be used to replace smaller units) they are directly 
interchangeable provided the proper compensation board is installed. 


Some recommended equipment for troubleshooting the SBD amplifier is as 
follows: 


1? Adjustable Signal Source 0 - + 10V DC (small 9V DC battery with input and 
reversing switches will do). 


2. Dual Trace Oscilloscope. 


3. 
4. 


5. 


D.C. Volt-Ohmmeter 
One (1) 33K resistor with mini-alligator clip at each end. 


One (1) 120K resistor with mini-alligator clip at each end. 


Before beginning the troubleshooting process, consider the following points: 


There are three (3) distinct areas within, which a fault may occur: 
1s External Interface. 

a. Circuitry external, but connecting to the SBD amplifier. (This 
area should have already been eliminated as a problem 
source.) 

2. Control Section 

a. SBD Drive Hybrid 

b. Modulation Hybrid 

c Compensation Module 

d. Main Board 

3. Heat Sink 


a. Thermostat 
b. Power Transistor Modules 


There are only two basic fault characteristics to be considered: 

| The motor exhibits very low torque or is totally inoperative. 

& The motor is erratic or exhibits an improper mode of operation. 

Preparing the SBD amplifier for troubleshooting. 

es Please use caution when troubleshooting the SBD amplifier. 

@ The recommended procedure for troubleshooting the unit is with the 
understanding that the Main Bus and Control Bus power supplies 
are functioning properly. 


a Disconnect the regeneration module (ACS-REG2 if installed) to 
eliminate it as a problem source. 
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7.1 


e Remove all other SBD units from the rack assembly if installed to 
better access the defective unit. 


— = Do-not "cross" the connector wiring. 


Motor Exhibits Very Low Torque or is Totally Inoperative 


Prerequisites for motor movement under full torque mode are: 


Fault circuits must not be activated. Remove and reapply main 
power to clear internal fault circuits. The fault circuit logic 
information for the drive-up mode may be monitored at TP192. 
The SBD2 should be in the ENABLE mode when the following 
are at the voltage levels given with respect to TP192-1 (GND): 


TP192-2 -- +12V 
TP192-3 -- LOW 
TP192-4 -- LOW 
TP192-6 -- HIGH 


The + 12V DC Control Power must be present at Connector LS - 
-1 and 3 with respect to LS -2. Check fuses on SBD1-PS1 and 
SBD-PS2 Power Supply Cards. 


The Main Bus Power must be present at Connector C15-3 with 
respect to C15-1. Check fuse 17 on Main Board. 


The Green "Drive-Up" L.E.D. (5) must be illuminated (see Figure 
3). 


The O.K. TO ENABLE output at Connector Output -1 and 3 must 
be LOW (Internal closure when the drive is up). 


The ENABLE input at Output -11 must be pulled LOW 
(Common). 


The ENABLED output at Connector Output -4 and 5 must be 
LOW. (Internal closure when the drive is up). 


The DIRECTION LIMIT inputs at Connector I/O -6 and 7 must be 
LOW to run (They are optional and must be HIGH to limit 
movement). 
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7.2 


The EXTERNAL LIMIT input at Connector I/O -10 must be HIGH 
(LOW to limit current). 


The TORQUE HOLD input at Connector I/O -12 must be HIGH 
(Open). 


The auxiliary contact within the motor overload relay should be 
closed (customer furnished). 


The continuity of the motor armature circuit must be maintained. 


Input signal must be present at Connector I/O -15 with respect 
to C14. 


If an ACS-REG regeneration module is used, the SBD amplifier 
“Over-Volts" circuit will shut the system down under heavy 
decelerations if the fuse on the ACS-REG module is blown. 
Check the fuse on the ACS-REG module. To test the 
Regeneration Module, press the REGEN TEST AND OVERVOLT 
RESET switch. Red L.E.D. should blink for proper operation. 


Motor is Erratic or Exhibits an Improper Mode of Operation 


Although improper operation may be brought about by any one of almost an 
infinite number of possible fault modes, the following troubleshooting hints will 
aid in locating some of the most probable faults: 


1. 


High Frequency oscil- A.C. Gain Pot (29), located on 
lations exhibited by motor. Compensation Card, turned too 
far C.W. Adjust A.C. Gain 
Pot, per Section 5.7. 


Motor makes large oscil- Check motor and tach phasing, 
latory excursions or runs per Section 3.3. 
away. 


SBD system backwards in 
Position Loop (motor moves 
in wrong direction). Reverse 
both motor and tach leads. 


Excessive speed command sig- 
nal present at input of SBD. 


lz 


7.3 


3. Motor runs w/jerky Check tach feedback voltage 
motion. with oscilloscope for inter- 
rupted signal. If tach sig- 
nal has spikes going to zero, 
replace tach assembly. 


Individual Circuit Testing (Refer to all Schematic Drawings and Figures) 
Start the detailed testing procedure by first checking the power transistors. 
Remove power. Remove the connections from the large power transistor modules. 
With a DVM in the diode test range check each power transistor section by placing 
the RED and BLACK probes of the meter on the designated points according to 
the following charts. Replace any defective power transistors. 


SBD 1,6-Amp Amplifiers Only 


B1 (Red) toC (Black) = LOW 
B1 (Red) to E1 (Black) = LOW 
B1 (Black) toC (Red) = HIGH 
B1 (Black) to E1 (Red) = LOW 
C (Black) toE1 (Red) = LOW 
C (Red) to E1 (Black) = HIGH 
B2 (Red) to CE (Black) = LOW 
B2 (Red) to E2 (Black) = LOW 
B2 (Black) to CE (Red) = HIGH 
B2 (Black) to E2 (Red) = LOW 
CE (Black) to E2 (Red) = LOW 
CE (Red) to E2 (Red) = HIGH 
C (Red) to E (Black) = HIGH 

C (Black) to E (Red) = LOW 

SBD 10,16 and 20 

Bi (Red) to C1 (Black) = LOW 
B1 (Red) to E1 (Black) = LOW 
B1 (Black) to C1 (Red) = HIGH 
B1 (Black) to E1 (Red) = LOW 
C1 (Black) to E1 (Red) = LOW 
C1 (Red) to E1 (Black) = HIGH 


B2 (Red) to C2-E1 (Black) = LOW 
B2 (Red) to E2 (Black) = LOW 
B2 (Black) to C2-E1 (Red) = HIGH 
B2 (Black) toE2 (Red) = LOW 
C2-E1 (Black) to E2 (Red) = LOW 
C2-E1 (Red) to E2 (Black) = HIGH 
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7.4 Testing the Control Circuits 


Remove power and: 


1. 


Remove all other SBD Boards from the rack assembly, if installed, to better 
access the defective SBD Board. 


CAUTION: DO-NOT-INTERCHANGE-THE-CONNECTOR-WIRING. 


7.4.1 


2. 


Remove Connectors I/O, Output, C12, and C15 leaving only Connector LS 
(the +12 volt control supply). 


Place a jumper between Connector I/O -12 and -1. 

Place a jumper between TP45-5 and TP45-6 of the Main Board. 
Place a jumper between TP192-3 and TP192-1 to defeat the Main 
Bus under voltage circuit. 


Checking the Enable Circuits 
O.K. TO ENABLE 


Apply +12V DC control power. Using an ohmmeter, place the COMMON 
probe on Connector Output-1. Place the POSITIVE probe on Connector 
Output -3. The ohmmeter should read LOW on Opto-Coupler or Relay 
Option. (See Page 1 of D-81235). 


Enable amplifier by adding a jumper from Connector 1/O -11 to 1/O -1. 
The reading of the ohmmeter should remain unchanged. The Green 
LED should become illuminated, indicating the SBD amplifier is enabled. 


Remove the jumper from TP192-3 (under voltage protection circuit defeat). 
The ohmmeter should read HIGH. Replace jumper between TP192-3 and 
TP192-1. 


ENABLED 


Place COMMON probe of the ohmmeter on Connector Output-4 and 
POSITIVE probe on Output -5. The ohmmeter should read LOW. 
Disable the amplifier by removing the jumper between I/O -11 and I/O -1. 
The ohmmeter should read HIGH. Replace the jumper between I/O -11 
and I/O -1. 


Remove jumper from TP192-1. The ohmmeter should read HIGH. Replace 
jumper. The ohmmeter should read LOW. 


7.4.2 Checking the Triangle Wave Generator 


With +12V DC applied, monitor TP159 (with respect to Common, 
Connector I/O -1) with an oscilloscope. The waveforms (for the 10khz 
standard SBD2) appear as follows: 


NOTE: All SBD2 amplifiers operate at a 10khz switching frequency except: 


1) The 1 amp continuous units which operate at 15khz. 


2) The 105 units (Refer to Model Number System for SBD2 in front of 
Manual) which operate at 6.8khz. 


10Khz+ 100hz 


7.4.3 Checking the D.C. to D.C. Converter 


To check the 16.9 kHz DC to DC Converter circuitry monitor the following 
points with a DC voltmeter: 


For Section "A"- Negative end of Capacitor 116 with respect to its 
positive end for -6.5 + 0.5V D.C. 


Positive end of Capacitor 117 with respect to its 
negative end for +6.5 + 0.5V DC. 


20 


7.4.4 


For Section "C"- Positive end of Capacitor 118 with respect to its 
positive end for +6.5 + 0.5V DC. 


Negative end of capacitor 119 with respect to its 
positive end for -6.5 + 0.5V DC. 


Checking the Base Drive Circuits, the Modulation Hybrid, the 
Velocity Loop Circuit, and the SBD Hybrid 


Remove +12V DC power. Remove the jumper between Connector I/O -12 
and 1. Remove the jumper between TP45-5 and 6 on the Main Board. 


Add jumper from Connector !/O -11 to I/O -1 (if not installed) to enable the 
amplifier. Turn the Speed Scale Factor Pot (28) on the Compensation Card 
fully C.W. 


Connect the Positive output of an adjustable D.C. signal source to 
Connector I/O -15 with respect to -14. 


Temporarily connect a 33K resistor between TP45-7 and TP45-8. Also add 
a 120K resistor between TP45-5 and TP45-6. 


With zero input from the D.C. signal source monitor TP45-5 with a Digital 
Voltmeter. Adjust the zero offset pot (6) (located along the connector edge 
of the Main Board) for zero volts at TP45-5, +0.5V DC. 


BASE DRIVE CIRCUITS 
With zero input from the adjustable signal source and using a dual-channel 
oscilloscope, monitor the anode of diode 74 (on the Main Board) with 
respect to the negative end of capacitor 117. Also monitor the anode of 


diode 124with channel 2, with respect to Connector 1/O -1 (Common). 


Apply +12V DC. DO NOT APPLY THE MAIN B PPLY EVER 
DAMAGE MAY OCCUR. 
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With zero input from the D.C. signal source the Base Drive waveforms 
should appear similar to those below: 


25us 


Apply a positive input signal to Connector I/O -15 with respect to -14. 
Gradually increase the input signal to approximately +5.0 volts. Both 
waveforms should gradually increase in pulse width until they become solid 
voltage levels at approximately -5.0 volts. 


Apply a Negative input signal to Connector 1/O -15 with respect to -14. 
Gradually increase the input signal to approximately -5.0 volts. Both 
waveforms should gradually increase in pulse width until they become solid 
voltage levels of approximately + 1.2 volts. 


Remove +12V DC power. Apply zero input from the signal source. With 
channel 1 of the oscilloscope, monitor the anode of diode 65 with respect 
to the negative end of capacitor 118. 


With channel 2, monitor the anode of diode 112 with respect to Connector 
1/O -1 (Common). Apply +12V DC power. 


The Base Drive waveforms should appear similar to those below: 


5us 


— 7 
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Apply a Positive input signal to Connector I/O -15 with respect to -14. 
Gradually increase the input signal to approximately +5.0 volts. Both 
waveforms should gradually increase in pulse width until they become solid 
voltage levels of approximately + 1.2 volts. 


Apply a Negative input signal to Connector 1/0 -15 with respect to -14. 
Gradually increase the input signal to approximately -5.0 volts. Both 
waveforms should gradually increase in pulse width until they become 
solid voltage levels of approximately -5.0 volts. 


Remove +12V DC power. 


If testing the Base Drive circuits brought positive results, it is with high 
probability that these circuits (considered to be signal flow paths; 
commencing with the Base Drive circuits and proceeding to the 
Modulation Hybrid, the Velocity Loop circuit and the SBD Hybrid to the 
Input of the amplifier) are functioning properly. 


If, on the other hand, the Base Drive tests were negative proceed to 

checking the remainder of the circuits under the headings of this section 

until the faulty —_ circuit is located and the defective component localized. 
MODULATION HYBRID 

Remove +12V DC power. Apply zero input from the signal source. With 

channel 1 of the oscilloscope monitor TP45-1. Monitor TP45-2 with channel 

2, both are with respect to Connector I/O -1 (Common). 


Apply +12V DC power. These waveforms should appear similar to those 
below: 


“aaa 
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12V 


Apply a Positive input signal to Connector |/O -15 with respect to -14 
(Common). Gradually increase the input signal to approximately +5.0 volts. 
Both waveforms should gradually increase in pulse width until they become 
solid at the zero voltage level. 


Apply a Negative input signal to Connector I/O -15 with respect to -14 
(Common). Gradually increase the input signal to approximately -5.0 volts. 
Both waveforms should gradually increase in pulse width until they become 
solid voltage levels of approximately + 12.0 volts. 


Remove +12V DC power. Apply zero input from the signal source. With 
channel 1 of the oscilloscope, monitor TP45- 3. Monitor TP45-4 with 
channel 2, both are with respect to Connector I/O -1 (Common). 


Apply +12V DC power. These waveforms should appear similar to those 
below: 


Apply a Positive input signal to 1/O -15 with respect to -14. Gradually 
increase the input signal to approximately +5.0 volts. Both waveforms 
should gradually increase in pulse width until they become solid voltage 
levels of approximately + 12.0 volts. 


Apply a Negative input to I/O -15 with respect to -14. Gradually increase 
the input signal to approximately -5.0 volts. Both waveforms should 
gradually increase in pulse width until they become solid at the zero voltage 
level. Remove +12V DC power. 


If the outputs of the Modulation Hybrid brought positive results, it is very 


likely the Base Drive circuitry is faulty. Troubleshoot the Base Drive section 
to localize the defective component. 
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If the outputs from the Modulation Hybrid brought negative results, proceed 
checking the remainder of the circuits under the headings of this section 
until the faulty circuit is located. 


SBD HYBRID (SECOND SECTION): 


Monitor TP45-5. Apply +12V DC power. Gradually increase the input 
signal to approximately + 10.0 volts. The output of the SBD Hybrid should 
follow the input and clamp at about -8.0 volts. 


Reverse the polarity of the input signal. The output at TP45-5 should clamp 
at approximately +8.0 volts. Remove +12V DC power. 


If the outputs of the SBD Hybrid, at TP45-5, brought positive results, it is 
very likely the Modulation Hybrid is defective. Replace the Modulation 
Hybrid. 


If the outputs of the SBD Hybrid brought negative results, proceed checking 
the circuits under the headings of this section. 


VELOCITY LOOP CIRCUIT 


Monitor TP45-8. Apply +12V DC power. Gradually increase the input 
Signal to approximately +10.0 volts. The output of the Velocity Loop 
Op-Amp at TP45-8 should follow the input and reach an amplitude of 
approximately + 11.0 volts. 


Reverse the polarity of the input signal. The output at TP45-8 should go to 
approximately -11.0 volts. Remove +12V DC power. 


If the output of the Velocity Loop Op-Amp, at TP45-8, brought positive 
results it is likely the SBD Hybrid is defective. Replace the SBD Hybrid. 


If the output at TP45-8 brought negative results, proceed to the next circuit. 


SBD HYBRID (FIRST SECTION): 


Monitor Pin 7 of the SBD Hybrid. Apply +12V DC power. Gradually 
increase the input signal to approximately + 10.0 volts. The output at Pin 7 
should follow the input and reach an amplitude of approximately -9.5 volts. 
Reverse the polarity of the input signal. The output at Pin 7 should go to 
approximately +9.5 volts. If the output at Pin 7 brought negative results, 
replace the SBD Hybrid. Remove +12V DC power. This concludes the 
Circuit tests. 


25 


8.0 SPARE PARTS LIST 


( 
IPTI PART NUMBER 
SBD Hybrid A-79952 
SBD Modulation A-79563 
Power Transistor (6 Amp Units) A-80120 
Power Transistor (10 Amp Units) A-80122 
Power Transistor (16 Amp Units) A-80121 
Power Transistor (20 Amp Units) A-79957 
Fuse (F17) (Main Board) (6 Amp Units) A-78900-014 (10A) 
Fuse (F17) (Main Board) (10 Amp Units) A-78900-015 (15A) 
Fuse (F17) (Main Board) (16 Amp Units) A-78900-016 (20A) 
Fuse (F17) (Main Board) (20 Amp Units) A-80552-005 (25A) 
Thermostat A-29616 
Fuse for +12V DC Power Supply A-79787-001 
SBDI-PSI +12V DC Power Supply ( 
Card 
SBD -PS2 +12V DC Power Supply 
Card 
ACS-REG2-160 Regeneration Card 


for 160 Volt Bus 


ACS-REG2-225 Regeneration Card 
for 225 Volt Bus 


26 


APPENDIX A 


1.0 SBD CONNECTOR INFORMATION 


Mating connectors are customer furnished items which may be obtained either 
from |.D. or purchased directly from connector vendors. 


The specifications for the connector components are given below: 
1.1. Basic Connectors 


1.D. Drawing Number 


CONNECTOR DESCRIPTION DRAWING NUMBER 


OO ee eee —- COC— eee 


1/0 Housing A-81584-016 
Output Housing A-81584-005 
LS Housing A-81584-004 
1/O, Output, LS Terminal A-81585 

I/O (position 9) Polarizing Key A-82779 
Output (position 2) Polarizing Key A-82779 
C12 (when used) Housing A-80838-003 
C15 Housing A-80363-003 
Ci2, Gis Terminal A-80361* 
C12 Clamp A-80856-001 
C15 Clamp A-80856-002 


Connector Kits For SBD Drive Boards 


One Connector Kit is required for each SBD drive board. 
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1.2 Connector Kit and Cabling Model Number Systems 
For SBD2 With SBPR1-25 and 48 Power Supply 


Example: SBC2-00X 
Shee fs aa ca wenesa Connectors I/O, Output, LS,C12,C15 
ee es ere Length of leads (1 to 7 meters) 


Example: SBC2-000 (no leads) Basic Parts Package* 
SBC2-001 With 1 meter length leads 


For SBD2 With Frame Assembly 


Example: SBD2-10X 


BBS 4a why. ealpaes Connectors I/O, Output, C12 
RF ne hehe’ & Ewe Length of leads (1 to 7 meters) 


Example: SBC2-100 (No leads) Basic Parts Package* 
SBC2-101 With 1 meter length leads 


For SBD2 With SBPR1-15 Power Supply 
Example: SBD-20X 


SOO? * a caan ween ws oe Connectors I/O, Output, LS, C12, C15 
Me stinvevenvees« Length of Leads (1 to 7 meters) 


Example: SBC2-200 (No leads) Basic Parts Package* 
SBC2-201 With 1 meter length leads 


*To insure reliable connections, the proper crimping tool must be used when connecting 
wires to Amp Power Lock contact 53892-4 (INDUSTRIAL DRIVES PART NO. A-68347-1). 
The crimping tool recommended is Amp 30 series connector tool number 68347-1. The 
tool may be ordered from Amp, Inc., Harrisonburg, Pennsylvania 17105. 
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1.1 


1.2 


APPENDIX B 


SBD Power Supply Information 


Power supplies are customer furnished items which may be obtained either from 
1.D. or purchased directly from power supply vendors. 


Some specifications for the power supplies are given below: 


Control Bus 
+12V DC @ 0.2% regulation; +400 ma. per SBD unit. 
Main Bus 


The SBD2-XX-1XXX series amplifiers operate from a normal bus of 75 to 160V DC. 
The "Under-volts" circuit will trip at approximately 60V DC and shut the system 
down. The “Over-volts" circuit will trip at approximately 215V DC and shut the 
system down. 


The SBD2-XX-2XX series amplifiers operate from a normal bus of 110 to 225V DC. 
The "Under-volts" circuit will trip at approximately 100 DC and shut the system 
down. The "Over-volts" circuit will trip at approximately 300V DC and shut the 
system down. 


Other critical specifications on the Main Bus Power Supply are application 


dependent and should be discussed, according to application with our application 
engineering department. 
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ie, tee 4g TROD 
~*~ Dea 


INDUSTRIAL DRIVES DIVISION 

TEST LIMIT AND MODIFICATION SH 

SINGLE BOARD DRIVE AMPLIFIER 
SBD-COMP 2 


MOTOR PORTER K-10122 
INDUCTOR N7A 


OVERLOAD RELAY AA21P HEATER FH- 
MAX. OPERATING SPEED 300 

1ST BREAK POINT _65 +/= 18 
2ND BREAK POINT 180 +7- 36 R 
LO SPEED PEAK CURRENT 36 TO 44 
HI SPEED PEAK CURRENT ~8 TO 12 
FOLDBACK CURRENT 18 TO 22 
OVERSPEED (345 +/- ~30_ 
EXT. CURRENT LIMIT 9 TO 12 
LOAD INERTIA _.01841 LB.FT.SEC 
AMPLIFIER SCALING: 

R9 ol .1k 

R10 30. .1k 

RIA = 40..2K 

CURRENT LIMIT RESISTOR: R23 43. 
OPTIONAL CURRENT FOLDBACK: 

021 OPEN R22 OPEN 
EXT CUR. EMF: R27 475K 
DIR. LIMIT CUR. LIMIT: “024 
TACH SCALING: R11 16.2K 
TACH LEAD: R12 «10K 
RATE LAG. R8 100K 

R7— F9V9K 

VEL. FILTER: (4 OPEN 
HP. CONTOUR: R25 ak 

R30 2K 

R31 1K 
ABS SCALING: R13 100 OHMS 
CUR. LEAD R20 20K 
CUR. LAG R6 oe ck 

R5 332K 
OVERSPEED R1 221% 


SPECIAL INSTRUCTIONS: 


EET 


39 


aks 


R2 


TL 
ISSUE T 
WRITTEN BY 8. 
APPROVED BY 


Dalton 8/1/90 


Ue hZ— 


(ahidoem bL2L 9 


RKKKKKKKKKKKKKKKK KEK KR KKK KKK KK 


yes 
10.7 
2.0 
2.67 
TACH 
BEMF 
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TEST DEPT: 
BREAK TOLERANCES + 20% 
TACH MEASURED AT I/0 
CONNECTOR 3-3; 
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INDUSTRIAL DRIVES TL SB02-POK10122-2/160-20 
TEST LIMITS AND MODIFICATION DATA ISSUE I. SH 2 OF 2 ~ 
SBD-COMP 2 


SPECIAL INSTRUCTIONS AND COMMENTS: 


CHi SV A SOms 
CH2 10mvQ 


ACCEL/DECEL 
@ 300 _ RPM 


LOAD INERTIA 


——— 


50 _ MS/DIV. 


Stamp SBD-COMP2 Card, in box provided, with amplifier current 
rating and motor compensation. 


Example: P0K10122-2/160-20-1 
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